The methods of the measurement of R.A.P. had been reported by Baillart, Bliedung(1), Kukan, Baurmann(2.3) and others. In Japan, Uemura and Suga numa(10) reported in 1934 a newly improved dynamometer after many ex perimentations.
Since then, no further progress was made. But even with the Uemura-Suganuma's dynamometer some defects are still found in the procedure and in the construction of the instrument itself.
The most important defect is in a fact that subjective view of the operator can not be avoided in drawing a conclusion. propagated to the cornea from the artery is electrically caught and recorded, and also at the same time the pressure applied to raise the ocular tension is recorded.
By the analysis of these records, the retinal artery pressure is calculated revealing the conditions of vessel wall from the pulse wave. There are two methods for catching the corneal pulsation : 1) At first, the lower end point of movable plunger is applied on the cornea and the pulsation of the movable plunger is transmitted directly to the transducer.
2)
The corneal pulsation is transmitted to the transducer through the mediums such as the air or other media.
But according to our experiments, we found the latter method is superior to the former, because the handling is easy and the ratio of signal to noise is less. So we adapted the latter method. As the transducer, following methods can be considered.
1) The method of detecting as the changes of inductance.
2) " " capacity. 3) " " resistance. 4) " " Piezo-effect. 5) The photo-electric transducer and electro-magnetic transducer.
As the propagated energy to.the cornea is small, we have to catch the total corneal energies effectively. A) The construction of Pick-up.
The pick-up consisted of the handpiece, pressure cylinder, and movable cylinder. The pressure cylinder contains two coils and springs. The movable cylinder holds a crystal and iron core. The funnel shaped eye-piece attached to corneal limbus is constructed with acetylacid plastic, so it is easily applied.
When the funnel shaped eye-piece is attached on the eyeball and the pressure is applied with the handpiece, the relation of relative position between the coil and iron core attached in the pressure cylinder , changes as a supporting spring is pressed with the pressure.
As the result, reactance of one side of coil increases and the other decreases. At this time two coils connected to both sides of current bridge and those are balanced at the state of repose. When This is the same method as the pick-up-head of the previously reported electronic tonometer. (Fig. 2) When the size of coil and iron core are selected as the liner relation between the voltages looked in the unbalanced current bridge and the applied pressure, the out-put meter shows the applied pressure on the linear relations.
Also it shows the value of the blood pressure when the pressures value of the initial tension is graduated. The central retinal artery begin to pulsate by application of pressure and the pulsation is propagated to the cornea.
The corneal pulsation changes the inner pressure in the funnel shaped eye-piece and the crystal is excited by the vibration of the diaphragma of the crystal through the air. The out-put voltage from the crystal is the pulse wave signal voltage of the retinal artery.
In the manipulation of eye-piece the diaphragma is also displaced by the static pressure caused by the contact of eye-piece and cornea; to prevent this error, it is necessary to connect both sides of diaphragma with a capillary serving as a kind of low pass filter. When we amplify the voltage occured by the crystal, it must be selected the long time-constant crystal, and the pressure wave form is not differentiated because the fundamental frequency would be almost one cycle a second. The amplifier as shown in Fig. 3 is constructed by connection of direct coupled amplifier of C-R type with time constant of two seconds. To eliminate the electrical induction interference the negative feed back put in, so that it has sufficient discriminating power to be able to record perfect E.C.G. without using the shielded room. On the side of in-put, the compensating circuit put in to differentiate the in-put pulsewave. This circuit is calculated from the some ten m n of inner resistance and 250 P.F. of inner capacity of the crystal.
RESULTS

OF MEASUREMENT
The pulse wave which was recorded by this apparatus, is shown in Fig. 4 .
This recorded continuous. pulse waves are able to be analysed into two waves,
i.e. volume pulse wave and pressure pulse wave, and the point of the characteristic large pulse wave is thought to correspond to the minimum blood pressure and the point of disappearance of characteristic pulse wave is .thought to correspond As above mentioned, we get two pulse waves, i.e. volume pulse wave and pressure pulse wave. The first is the pulse wave which is to be understood easily when we think of the eye as a pletysmograph, namely the wave aroused by contacting the eye. The second is the pulse wave which is produced by as think the eye as a sphygmograph and the retinal artery pulsates on account of the compression. The respiration influences to the volume pulse wave largely. By this results, there appears a higher peak wave, a contrary higher reacting eleva-MISAO UEMURA, KIKUO KAWASHIMA and YOSHIO OGINO tion wave or an echelon form wave. These waves piled up on the respiratory wave. (Fig. 6 a. b.c.) Between retinal angiospasmus and retinal artery sclerosis, the pulse wave form and including wave elements are found somewhat differents. (Fig. 7 a. b.c.)
The sharpend and flat waves appear near the end of pressure pulse wave which is thought to be aroused by the influence of A. Ophthalmica. (Fig. 8) CONCLUSIONS 1) A new recording electrical retinal artery sphygmo-tonometer was con structed for the purpose of simplification of technic and elimination of subjective error for the measurement of retinal pressure.
2). The contral retinal artery pressure value measured by this instrument was almost the same as the value of Uemura-Suganuma's instrument when con sidered the influence of the posture.
3)
With the recorded pulse wave, we differentiated two waves, i.e. the volume and pressure pulse waves. Among various diseases, we found some differences on pressure pulse waves.
4)
We found the evidence that the minimum blood pressure of A. Ophthal mica is close to or covered with the maximum retinal artery blood pressure.
